High-throughput library screening. The UNG2 HTS assay has been described previously 5 . The molecular beacon DNA substrate is a single-stranded 28 mer DNA hairpin containing nine UA base pairs and a hexapolyethyleneglycol (PEG6) linker (5'-FAM-GCA CUU AAG AAU UG-PEG6-CA AUU CUU AAG UGC-DABSYL-3') and was synthesized using standard phosphoramidite oligonucleotide synthesis. The DNA was purified using anion exchange chromatography followed by desalting using a reversedphase HPLC column. The sequence and size were confirmed by electrophoresis using a 19 % denaturing polyacrylamide gel and matrix-assisted laser desorption mass spectroscopy.
Determination of IC50 values for tethered inhibitors. To a 96-well plate was added 5
μL of each compound in DMSO, followed by 75 μL 66. The first injection was 2 μL followed by 39 injections of 5 μL each with a 300-seconds delay between injections. The heat released after each injection was calculated via integration of the calorimetric signal using ORIGIN 5.0, and the data were analyzed as previously described 1 .
Crystallographic Data Collection, Processing, and Refinement. Human UNG2 was expressed and purified as described previously 2 . A 1 mM solution of human UNG2 in a buffer containing 50 mM Tris-OAc, pH 7.0, 150 mM NaCl, and 1 mM DTT was mixed with either of the following compounds: 4 mM of 6, 5 mM of 22, 3 mM of 14, or 6.9 mM of 27 contained in a solution of 100 mM Tris-HCl, pH 8.0 and 5% DMSO. The mixture was incubated at ambient temperature for 30 -60 min, and then centrifuged at 10000 g for 5 min. 1 μL of the complex was mixed with an equal volume of the precipitant and allowed to crystallize at 22 °C using the hanging drop method. The crystal of the complex with 6 was observed within 5 days with 0.2 M KSCN and 26% PEG 3350, the crystal of complex with 22 was observed within 3 days with 0.16 M KSCN and 22% PEG 3350, the crystal of the complex with 14 was observed within 5 days with 0.2 M KSCN and 24% PEG 3350, and the crystal of the complex with 27 was observed within 2 weeks with 0.16 M KSCN and 22% PEG 3350. X-ray diffraction data were collected from flash frozen crystals in their unmodified mother liquor using an in-house rotating anode Xray generator, or for the complex with MA1, at the National Synchrotron Light source at Brookhaven National Laboratory (beam line X6A) using a wavelength of 1.1 Å with a ADSC CCD detector Quantum-4. The package HKL2000 was used for data reduction.
The structures were determined by molecular replacement with the program MOLREP using the UNG2 crystal structure (PDB id 2HXM) as the search model. After an initial
rigid-body refinement, models of the compounds were placed in difference Fourier electron density maps. Initial models were generated using the molecular modeling program Quanta (version 2006, ACCELERYS™). Stereo-chemical parameters for the compounds used in the crystallographic refinement were derived from those obtained by minimization of the compounds using the CHARMM (version 30cb2) force field. The
